To the editor: Neovascular glaucoma (NVG) is refractory glaucoma characterized by neovascularization of iris or anterior chamber angle, which often leads to dramatic elevation of intraocular pressure (IOP) and severe vision loss. [1] Series of studies have been reported regarding managing NVG with anti-vascular endothelial growth factor (VEGF) therapy or in combination with antiglaucoma surgery. [2] [3] [4] However, the effect of anti-VEGF seems only temporary and it does not improve the prognosis in the long term. [5] Therefore, pan retinal photocoagulation (PRP) remains necessary for improving long term prognosis. [5] However, it is not easy to complete PRP early in NVG patients due to corneal edema, hyphema, or vitreous hemorrhage. We conducted this prospective interventional case series study to propose a protocol which could confine NVG in an early stage. The aims of our treatment modalities included that controlling IOP immediately, complete PRP as soon as possible, anti-VEGF as adjuvant and controlling residual glaucoma with gradual cyclophotocoagulation.
The study was approved by the Institutional Review Board of China-Japan Friendship Hospital and was conducted in accordance with the Declaration of Helsinki. Forty-six patients (52 eyes) were enrolled from January 2013 to December 2017. The period of follow-up was at least 6 months. The inclusion criteria included: 1) IOP ≥ 21 mmHg. 2) Neovascularization on iris or anterior chamber angle was observed.
3) The causes of NVG were retinal ischemic diseases. The exclusion criteria included: 1) Patient was complicated by severe systematic disease and could not tolerate surgery. 2) Patient had received antiglaucoma surgeries. All patients received a detailed clinical history interview and ophthalmic examination, including slit lamp examination, gonioscopy, fundus photography, and iris/fundus fluorescein angiography.
The treatment schedule was shown in Figure 1 and explained in brief as follow. IOP was lowered as soon as possible. Paracentesis was performed in patients with IOP higher than 40 mmHg. To complete PRP as soon as possible, a 25-gauge vitrectomy was performed in patients with severe corneal edema, hyphema, cataract or vitreous hemorrhage, and complete PRP was performed during surgery using the wide angle viewing system. Intravitreal injection of bevacizumab (Avastin, Roche, Switzerland) was performed in following situations: 1) In the end of vitrectomy, when PRP could not be completed due to dense retinal hemorrhage. 2) Neovascularization on iris or anterior chamber angle recurred during follow-up after complete PRP. Transscleral cyclophotocoagulation (TCP) was performed if IOP remained higher than 30 mmHg which could not be controlled by medication. To prevent hypotony, TCP was performed in a gradual manner. The 90 degrees of ciliary body were always reserved, usually the upper temporal quadrant. The intervals for repeated TCPs should be at least 1 month. The Student's t test was used to compare IOP before and after treatment, while comparison of visual acuity was calculated using Chisquare test. Data were presented as mean ± standard deviation. Logistic regression was performed to determine the prognostic factors for final visual acuity (BCVA < 0.05 or ≥0.05).
IOP on last follow-up (15.41 ± 3.74 mmHg, range 10-25 mmHg) was significantly lower than before treatment (39.67 ± 10.47 mmHg, range 23-64 mmHg) (t = 15.73, P < 0.05). The IOPs of all the patients were reduced. In 48 eyes (92%) the IOPs were lower than 21 mmHg. 45 eyes (87%) did not need medication to control eye pressure. The visual acuity improved in 32 eyes (62%). In all the 32 eyes, the BCVA were 0.02 or better, and in 19 (37%) eyes, the BCVA were even 0.1 or better. The BCVA remained unchanged in 17 eyes (33%), and were decreased in three eyes (6%). All the three eyes had NVG secondary to PDR, silicone oil tamponade was performed in one of them due to retinal detachment. Logistic regression showed that the eyes those had better visual acuity on diagnoses, received more anti-VEGF injections, or did not need to receive cyclophotocoagulation may have better prognosis of final visual acuity. The main complications of TCP included postoperative pain, transient IOP elevation and hyphema. Transient IOP elevation usually occurs on the 1 to 3 days post-surgery. Eight patients developed hyphema which resolved in 1 week. Three patients developed hypotony around 1 to 2 weeks after TCP, and the IOP gradually recovered during follow-up.
The results of our comprehensive treatment protocol were favorable in terms of IOP control. Moreover, the visual acuity improved in the majority of patients. However, we should always keep in mind that the management of NVG is challenging, NVG can recur due to recurrence of retinal ischemia, and close follow-up is always required in these patients.
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